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[57] ABSTRACT

The power cap includes a power supply positioned between
a cover and a base. The cover is provided with clips to
permit the attachment and detachment of the cover to the
power supply and the base. The base is provided with
surface mounted NRTC or NVSRAM chips and electrical
contacts. 'The power supply is provided with a crystal
oscillator and a battery for controlling the operation of the
NRTC or NVSRAM chips. and spring contacts for main-
taining the electrical connection between the base and the
power supply.

30 Claims, 3 Drawing Sheets
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1
POWER CAP

TECHNICAL FIELD OF THE INVENTION

The present invention relates to structures than can be
connected to chips to enhance the capabilities and functions
thereof and, in particular. to a power cap for a nonvolatile
real time clock or a nonvolatile static RAM.

BACKGROUND OF THE INVENTION

The market for surface mounted Nonvolatile Real Time
Clock (NRTC) devices, Nonvolatile Static RAM
(NVSRAM) devices, and other lithium battery backed inte-
grated circuits has been limited due to the physical charac-
teristics of the battery and the crystal oscillator as well as the
physical characteristics of the devices themselves.

Many current NRTC and NVSRAM devices consist of a
large encapsulated part utilizing a package that must be
installed by hand or wave soldering, or through the use of a
special socket. However, because batteries and crystal oscil-
lators are temperature sensitive, these devices cannot be
surface mounted using reflow surface mounting techniques.
Reflow surface mounting requires that the device be sub-
jected to high temperatures (approximately 215° C.) for
proper attachment. These high temperatures damage the
temperature sensitive batteries and crystals.

An additional problem with this technology occurs when
the batteries of the devices are exhausted. When this occurs,

the entire device must be removed and replaced with an new
device. This creates higher costs to the user.

Because of these problems as well as the large size of the
encapsulated parts, many electronic devices such as the
laptop personal computer and other small scale computers
have to be manufactured without these types of NRTC or
NVSRAM packages.

Currently, the single chip surface mountable plastic
leaded chip carrier (PLCC), small outline integrated circuit
(SOIC). thin small outline package (TSOP), and small
outline J-lead (SOJ) versions of the NRTC and NVSRAM

are sold to electronic manufacturers without a battery or a
crystal oscillator. It is the manufacturer who is required to

mount a battery and a crystal oscillator on the printed circuit
board after the device has been surface mounted.

A major problem with this configuration also occurs when
a problem with the battery or the crystal oscillator arises or
when the product has completed its useful life. When these
situations occur the old battery and crystal oscillator have to
be un-soldered prior to the installation of a replacement
battery and crystal. This process is very timely and ulti-
mately leads to higher manufacturing cost.

One device manufacture, SGS Thompson, has made a
device having a battery and crystal module attachable to a
modified NRTC device. The battery and crystal module has
contact pins which extend from the module and are inserted
into matching female receptacles in the NRTC device. The
battery and crystal module is designed to be attached to the

NRTC device after the NRTC device has been surface
mounted.

While the SGS Thompson’s device does have some
advantages over the current DIP lead technology, the height
of the device is still too large for many applications. In
addition. because this device is a single chip device, the
market demand for high density memory devices which
combine a controller chip and a separator memory chip, can
not be met.
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Because of the female receptacles in the NRTC device,
the NRTC device must be modified or custom made to

accommodate the contact pins of the module. Therefore,
these devices are not compatible with market standard

NRTCs having TSOP, PLCC, SOIC, or SOJ chips.

An additional problem with the SGS device is that the

cleaning materials used to clean surface mounted devices
tend to get trapped in the female receptacles. Also, prior to

the attachment of the battery and crystal module, the
exposed contact pins of the module are highly susceptible to

shorting during handling.
Currently, there also is a Low Profile Module (LPM) for
NVSRAMSs, which, like the SGS device, has some advan-

tages over the DIP lead technology. However, the LPM
requires the user to provide an additional socket which must

be surface mounted prior to the installation of the LPM.
Further, the socket and LPM device have a larger area and
larger height associated with it due to the addition of the
socket.

SUMMARY OF THE INVENTION

The present invention overcomes the shortcomings and
deficiencies of the existing technologies by providing a
power cap having a battery and a crystal oscillator that can
be attached to existing NRTC and NVSRAM devices uti-
lizing standard TSOP, SOIC, PLCC and SOJ type chips.

Accordingly, it is an object of the present invention to
provide a power cap that can be readily attached and

removed from existing NRTC and NVSRAM devices hav-
ing standard TSOP. SOIC. PLCC, and SOJ type chips.

It is a further object of the present invention to provide a
power cap such that when attached to an NRTC or NVS-
RAM device. the resulting size of the device is smaller in

arca and height than existing devices.

It is yet another object of the present invention to provide
a power cap having mechanical clips so that the power cap
can be easily snapped onto a surface mounted NRTC or
NVSRAM device.

It is another object of the present invention to provide a
power cap which is compatible with single and muiti chip
NRTC and NVSRAM devices.

It is still another object of the present invention to provide

a power cap which is not prone to shorting prior to assembly
with an NRTC or NVSRAM device.

It is a further object of the present invention to provide a
power cap which is compatible with surface mount cleaning

technologies.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present invention
may be had by reference to the following Detailed Descrip-
tion when taken in conjunction with the accompanying
Drawings wherein:

FIG. 1 is an exploded perspective view illustrating the
main components of a preferred embodiment of the present
invention with the cover having portions broken away;

FIG. 2 is a bottom plan view of the cover of an embodi-
ment of the present invention;

FIG. 3 is a sectional view taken along line 3—3 of FIG.
1;: and

FIG. 4 is a sectional view taken along line 4—4 of FIG.
1.

DETAILED DESCRIPTION OF THE

PRESENTLY PREFERRED EXEMPILARY
EMBODIMENTS

Referring now to the drawings wherein like or similar
elements are designated with identical reference numerals
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throughout the several views., and wherein the various
elements depicted are not necessarily drawn to scale, and in
particular, to FIG. 1, there is shown a preferred embodiment
of the present invention in the form of a power cap 10.

Power cap 10 includes three major components; a cover
12. a base 14, and an intermediate or power section 16.

Power section 16 includes a printed circuit board 18,
electrical contacts 20, 22, 24. and 26, spring connectors 28,
30. 32, and 3, a crystal oscillator 36, and a battery 38.

Electrical contacts 20, 22, 24 and 26 arc located along
edge 39 of printed circuit board 18. Spring connectors 28,
30. 32. and 34 are connected to electrical contacts 20, 22, 24
and 26 respectively, and extend below printed circuit board
18. Good results have been achieved using gold plated
electrical contacts for contacts 20, 22, 24 and 26.

Printed circuit board 18 is configured with three notches,
40. 42 and 44, which are used to properly align power
section 16 within cover 12 during assembly.

As previously mentioned, crystal oscillator 36 and battery
38 are mounted to printed circuit board 18. Crystal oscillator
36 is clectrically connected to contacts 20 and 26, and
battery 38 is clectrically connected to contacts 22 and 24.
Battery 38 supplies power to base 14, with base 14 in turn
supplying power to crystal 36.

Base 14 includes printed circuit board electrical contacts
48, 50, 52 and 54, and multiple connector leads 56.

Electrical contacts 48, 50, 52 and 54 are located on printed
circuit board 46 in alignment with electrical contacts 20, 22,
24 and 26 of power section 16. When power cap 10 is
assembled, spring connectors 28, 30, 32 and 34 come into
surface contact with electrical contacts 48, 50, $2 and 54
respectively, and provide the electrical connection between

base 14 and power section 16. Good results have been
achieved using gold plated electrical contacts for contacts
48, 50, 52 and 54.

Printed circuit board 46 is also configured with two
notches 58 and 60 to assure proper alignment of base 14

_ within cover 12.

Connector leads 56 permit the mounting of power cap 10
to an electronic device such as a mother board within a

laptop computer.

Referring to FIGS. 1 and 2. FIG. 1 shows a perspective
view of cover 12 with portions broken and FIG. 2 shows a
bottom view of cover 12. Cover 12 includes mechanical

clips 62. 64, 66, 68 and 70, alignment nodules or posts 72,
74 and 76 and alignment edges 78 and 8B0.

Clips 62 and 64 attach power section 16 to cover 12, and
clips 66. 68 and 70 attach base 14 to cover 12 and power
section 16. Although good results have been achieved using
clips 62, 64. 66, 68 and 70 to assemble power cap 10, it is
contemplated to be within the scope of this invention that
other types of attachment devices can also be used.

Power cap 10 is assembled by either inserting notch 44 of
power section 16 over alignment post 76 or by inserting
notches 40 and 42 over alignment posts 72 and 74. Power
section 16 is then snapped into cover 12 such that snaps 62
and 64 snap around the edges of power section 16 (See FIG.
3).

Alignment post 76 is positioned slightly off center in
cover 12 so that power section 16 can only be inserted with
electrical contacts 20, 22, 24 and 26 facing cover 12. This
prevents the improper insertion of power section 16 into
cover 12.

Notches 58 and 60 of base 14 are then inserted over
alignment edges 78 and 80 respectively, such that electrical
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contacts 48, 50, 52 and 54 are facing spring contacts 28, 30,
32 and 34. Base 14 is then snapped into cover 12 such that
snaps 66, 68, and 70 snap around the edges of base 14 (See
FIG. 4) bringing spring contacts 28, 30, 32 and 34 into
contact with electrical contacts 48, 50, 52 and 54,

When base 14 and power section 16 have been properly
assembled within cover 12, spring contacts 28, 30, 32 and 34
maintain the electrical connection between power section 16
and base 14 (See FIG. 4).

In use, nonvolatile real time clock chips 82, and 84 are
surface mounted to printed circuit board 46 of base 14, on
the surface of printed circuit board 46 opposite contacts 48,
50.52 and 54 (See FIG. 4). Good results have been achieved
in utilizing market standard TSOP, PLCC, SOIC and SOJ
chips in this type of configuration.

It is contemplated to be within the scope of the invention
to vary the positions of battery 38 and crystal oscillator 36
on printed circuit board 18 to accommodate nonvolatile real
time clock chips of varying sizes and to accommodate these
chips mounted in various positions.

Although a preferred embodiment of the method and
apparatus of the present invention has been illustrated in the
accompanying Drawings and described in the foregoing
Detailed Description, it will be understood that the invention
is not limited to the embodiment disclosed, but is capable of
numerous rearrangements, modifications and substitutions
without departing from the spirit of the invention as set forth
and defined by the following claims.

What is claimed is:
1. A power cap. comprising:

a. a base including electronic circuitry;

b. means positioned proximate said base, for providing
power to said electronic circuitry;

c. means for providing electrical connection between said
base and said power means; and

d. means for attaching said base with said power means,
said attaching means including a cover for housing said
power means therein.

2. A power cap as recited in claim 1, wherein:

a. said cover 1s detachable.
3. A power cap as recited in claim 1, wherein:

a. said power means is positioned intermediate said cover
and said base.
4. A power cap as recited in claim 1, wherein:

a. said power means includes a battery electrically con-
nected to a printed circuit board.
S. A power cap as recited in claim 4, wherein:

a. said power means includes a crystal oscillator electri-
cally connected to said printed circuit board.
6. A power cap as recited in claim 4, wherein:

a. said electrical connection means includes at least one
electrical contact on said printed circuit board; and

b. said at least one electrical contact electrically connected
to said power means.
7. A power cap as recited in claim 6, wherein:

a. said electrical connection means includes at least one
spring connector with a first and a second end; and

b. said first end is connected to said at least one electrical
contact.

8. A power cap as recited in 1, wherein:

a. said attaching means includes at least one clip attached
to said cover for imterlocking with an edge of said
power means.
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9. A power cap as recited in 1, wherein:

a. said attaching means includes at least one clip attached
to said cover for interlocking with an edge of said base.
10. A power cap as recited in 1, further comprising:

a. means for aligning said power means and said base with
said cover.
11. A power cap as recited in claim 10, wherein:

a. said aligning means includes at least one post attached
to said cover.
12. A power cap as recited in claim 11, wherein:

a. said aligning means includes at least one notch in said
base, said at least one post for insertion into said at least

one notch in said base.
13. A power cap as recited in claim 11, wherein:

a. said aligning means includes at least one notch in said
power means, said at least one post for insertion into
said at least one notch in power means.

14. A power cap as recited in claim 1, wherein:

a. said electronic circuitry includes a clock chip surface
mounted to said base.
15. A power cap as recited in claim 7. wherein:

a. said electronic circuity includes at least one electrical
contact; and

b. said second end of said spring connector in electrical
contact with said at least one electrical contact of said

electrical circuitry.
16. A power cap as recited in 1, wherein:

a. said base includes a plurality of electrical leads.

17. A power cap for a nonvolatile real time clock circuit.,

COMprising:

a. a removable power supply for supplying power to a
nonvolatile real time clock circuit;

b. aremovable cover for housing at least a portion of said
power supply and said circuit therein;

c. said power supply positioned proximate said cover and
said circuit;

d. an electrical connection electrically connecting said
power and said circuit; and

e. said cover including a first connector for attaching said
cover to said circuit.
18. A power cap as recited in claim 17, wherein:

a. said power supply includes a battery and a crystal

oscillator.
19. A power cap as recited in claim 18, wherein:

a. said electrical connection includes at least four electri-
cal pads on said power supply;

b. each of said battery and said oscillator being electri-
cally connected to two of said electrical pads;

c. said electrical connection includes at least four spring
connectors, each having first and second ends; and

d. each of said first ends connected to one of said electrical
pads.
20. A power cap as recited in claim 19, wherein:

a. said electrical connection includes at least four electri-
cal pads on said circuit; and
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b. each of said second ends of said spring connectors in
electrical contact with one of said electrical pads on
said circuit.

21. A power cap as recited in claim 20, wherein:

a. said power supply positioned intermediate said cover
and said circuit; and

b. said cover includes a second connector for attaching

said cover to said power supply.
22. A power cap as recited in claim 19, further compris-

a. an alignment device for aligning said power supply and
said circuit with said cover.
23. A power cap as recited in claim 22, wherein:

a. said cover includes a side wall;

b. said alignment device includes a nodule attached to said
side wall of said cover; and

c. said side wall extending below each of said spring

connectors.
24. A power cap as recited in claim 23, wherein:

a. said alignment device includes a notch in said power
supply for receiving said nodule.
25. A power cap as recited in claim 24, wherein:

a. said alignment device includes a notch in said circuit
for receiving said nodule.
26. A power cap for a nonvolatile real time clock circuit,

comprising:

a. a removable power supply for supplying power to a
nonvolatile real time clock circuit;

b. said power supply including a battery and a crystal
oscillator;

c. a removable cover for housing at least a portion of said
power supply and said circuit therein;

d. said power supply positioned intermediate said cover
and said circuit;

e. an electrical connection connecting said power and said
circuit; and

f. said cover including a first and a second connector, said

first connector attaching said cover to said circuit and
said second connector attaching said cover to said
power supply.

27. A power cap as recited in claim 26, wherein:

a. an alignment device for aligning said power supply and
said circuit with said cover.
28. A power cap as recited in claim 27, wherein:

a. said cover includes a side wall;

b. said alignment device includes a nodule attached to said

side wall of said cover.
29. A power cap as recited in claim 28, wherein:

a. said alignment device includes a notch in said power
supply for receiving said nodule.
30. A power cap as recited in claim 29, wherein:

a. said alignment device includes a notch in said circuit
tor receiving said nodule.
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CERTIFICATE OF CORRECTION

PATENT NO. 2,682,068
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